Cartilage Oligomeric Matrix Protein initiates cancer stem cells through activation of Jagged1-Notch3 signaling.
Cancer stem cell populations are important for the initiation, progression and metastasis of tumors. The mechanisms governing cancer stem cell control are only partially understood, but activation of the Notch3 pathway plays a crucial role in the maintenance of breast cancer stem cells. Expression of Cartilage Oligomeric Matrix Protein (COMP) in breast cancer cells is correlated with poor survival and higher recurrence rates in patients. In this study, we provide in vivo and in vitro evidence that COMP expression increases the proportion of cancer stem cells in breast cancer. Thus, MDA-MB-231 and BT-20 cells expressing COMP formed larger tumorspheres in vivo and in vitro and displayed higher ALDH-activity than cells lacking COMP. Additionally, BT-20 COMP-expressing cells displayed higher expression of CD133 compared with the control cells. Furthermore, among the different Notch receptors, Notch3 is specifically activated in COMP-expressing cells. Mechanistically, activation of Notch3 is mediated by secreted, polymeric COMP, which interacts with both Notch3 and its ligand Jagged1, bridging the receptor and ligand together, enhancing Notch3-specific signaling. COMP-dependent Notch3 activation also leads to cross-talk with β-Catenin and AKT pathways. Using the model of MMTV-PyMT mouse breast tumorigenesis, we observed a decrease in the size of tumors and the amount of cancer stem cells as well as reduced Notch3 activation, in COMP knockout mice in comparison to wild type mice. In conclusion, we reveal a novel molecular mechanism whereby COMP regulates the cancer stem cell population through increasing the interaction between Notch3 and Jagged1, leading to increased activation of Notch3 signaling.